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and his father was an invalid for the last nine years of his
life. His younger brother died at the age of about forty-five.
For the last twenty-five years of his life Joule appears to
have suffered from nose-bleeding, presumably hasmophilia.
He was slightly deformed and in his youth was treated for
spinal trouble. This does not seem to have been very
serious as he was then physically active. Perhaps his later
shyness and his general conservatism in affairs was increased
by physical delicacy.
Joule and his elder brother were educated at their father's
house. Broom Hill, near Manchester. Like Davy, Joule
received a very early impression of the machinery of the
new industrialism. At the age of fifteen Joule began to do
some work in the brewery in order to learn the business.
A brewery contains many processes of interest to the
scientific mind. The evolution of carbon dioxide raises
questions of the nature and properties of gases other than
air. Joseph Priestley started his classical experiments on
gases by investigating the carbon dioxide obtained from a
brewery. The science of bacteriology arose out of Pasteur's
studies of the problems of the French wine industry. Much
wine was unaccountably being spoilt and he was asked to
investigate why. In recent decades research of funda-
mental importance on the nature of acidity and its part in
biological processes has been done by S^rensen of the
Carlsberg Laboratories at Copenhagen. His studies of
fermentation have led to the theory of hydrogen ion
concentration.
The brewer must know something of the chemistry and
physics of gases and liquids. He must be a sufficiently
good bacteriologist to prevent his fermentations from being
spoilt. He must know enough of engineering to be able
to handle and pump large quantities of liquids and gases at
various temperatures.
This third part of the brewer's technique probably
impressed Joule. His insight into the relation of the
temperatures and pressures of gases, into heating apparatus,
and pumping engines may have begun to grow during
the hours he spent in the brewery in his boyhood. Davy

